The dual absorptive model of Harari is shown to explain consistently the s ant t dependence of the sum of 7;'~ and n-p elastic differential cross sections at high energy. The Pomeron amplitude shrinks at a rate similar to that of K+p elastic scattering while the f amplitude is shown to be dominated by peripheral partial waves at a radius * 1 fermi.
It has always been a difficult problem to separate Pomeron (P) and f exchange amplitudes in n'p and K*p elastic scattering amplitudes.
Owing to the fact that they have the same quantum numbers, they always appear together and their separation cannot be made without the help of a specific model. For example, duality tells us that f exchange is dual to s-channel resonances 1 while
Pomeron exchange is dual to s-channel background in the FESR sense, 2 although it is perhaps most simply described at all energies in the s channel. FESR analyses3 have already yielded interesting results on the Regge f amplitude.
In this letter we determine the Pomeron and f amplitudes from high energy asp elastic scattering data using the dual absorptive model of Harari. 
with R-1 fermi and B = 1.3 GeV -2 . On the other hand the Pomeron amplitude as obtained from the exotic K+p elastic scattering had contributions from all partial waves within the interaction radius and could be represented with a simple exponential form P,(t) = i Ap e BPt (2) for -t < 1 GeV2.
In the following we apply the model to a-p elastic scattering, more precisely to the sum of ~r+p and n-p differential cross sections. 
where the P and f amplitudes are assumed to have the forms (2) and (1)) respectively, i. e.,
We have used published differential cross sections data on asp above an incident laboratory momentum of 2.5 GeV/c . Only X+ and X-data at the same or very nearby energies have been used. 6 The t range varied from 0.04 -0.1 to 0.9 GeV2.
Clearly it is impossible at any given energy to fit g alone and deduce
Ap, BP, Af' Bf, and Rf-However AP and Af are related to the total cross sections through:
As a first-order approximation, we then assume the forward Pomeron amplitude Ap to be constant between 2.5 and 17 GeV/c -the highest momentum where both $ (rip) have been measured. Although this is probably incorrect in the light of the rising K+p total cross section,
7 it certainly appears to be a reasonable assumption when compared to the decreasing Af amplitude.
A fit to the total cross section data6 gives Ap = 4.82 zt 0.14 Af = (5.41 f 0.46) s -(O. 5&O. 08) 1 in (mb)2/GeV and s in GeV2.
We then proceed to fit the differential cross section data where at every energy, BP, Bf, and Rf are left as free parameters. We also fit for the absolute normalization of the cross section since there could be systematic deviations between different experiments. tt We examine in turn our results for the Pomeron and the f amplitudes.
The Pomeron Amplitude
The slope BP of the Pomeron amplitude (see Fig. 1 ) shows a large shrinkage effect. This is expected since we know that in exotic channels like K+p and pp, where the imaginary part of the forward amplitude should be pure Pomeron exchange, the elastic differential cross section shrinks. What is interesting, however, is that the rate of shrinkage is quite similar for ?rp and K+p showing that the Pomeron amplitudes are very much alike in the two cases. The s dependence of the pp slope is also quite comparable but the interaction radius is larger.
The shrinkage character of the Pomeron in np elastic scattering is shadowed by the behavior of the f amplitude: indeed the s dependence of the slope of the differential cross section is very flat. The fact that we could get a shrinking
Pomeron amplitude is a consequence of the peripherality of the f exchange. ttt
The f Amplitude
The present fit makes sense only if the radius Rf turns out to be in the neighborhood of 1 fermi = 5 GeV -1 . Figure 2 shows that it is indeed the case, thus providing strong support for the model. There is some evidence for a slight energy dependence of the radius although we believe this effect is quite sensitive to details -like the exact s-dependence of the forward Pomeron amplitude. Indeed, the fact that gp (which is proportional to the diffraction radius) increases with energy, intuitively calls for a similar dependence for Rf.
We now turn to the slope of the f amplitude. It is shown in Fig. 3 The emerging character of an exchange amplitude with no helicity-flip is therefore definitely peripheral; nevertheless the Regge behavior is still present and JO(RJt) seems to merely play the role of a residue function; however this would imply a constant radius. It is therefore crucial to determine experimentally the energy dependence of R as measured more directly in elastic cross-overs for odd-crossing amplitudes.
Measurements of elastic n-p differential cross sections have recently been performed at 25 and 40 GeV/c. 8 It is interesting to extrapolate our numbers to these energies and see if we can explain the measured slopes. Neglecting the small p-exchange amplitude, we obtain the following values for the slopes:
(7.9hO.2) GeVv2 at 25 GeV/c and (7.8 f 0.3) GeVw2 at 40 GeV/c in excellent agreement with the measured numbers (8.17-+ 0.14) and (7.82-+ 0.12))
respectively. This is important since it confirms the fact that the s dependence of the peripheral f amplitude almost exactly cancels the shrinkage of the Pomeron amplitude so as to produce a nearly constant overall slope.
It is interesting to note that if the energy dependence of Rf and Bf continue to be different at higher energies, then peripherality will eventually be lost.
However using the present trend (Rf =constant, Bf -Ins) this will not happen before Plab 2 lo4 GeV/c, so that no conclusion can reasonably be drawn at this point.
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